Adolescent males who have sex with males (AMSM) are at increased risk of contracting HIV/AIDS and other sexually transmitted infections (STIs). Healthcare providers are a critical source of HIV/STI prevention, yet little is known about AMSM patient-provider sexual health communications and services. To explore this issue, we surveyed a national sample of 198 AMSM 14-17 years. Four online psychometrically validated scales indicated over half the youth avoided communicating their sexual orientation and sexual health concerns to providers due to fear of heterosexist bias, concern their sexual health information would be disclosed to parents, and a general belief that sexual minority youth do not receive equitable treatment in health care settings. Youth who reported their physicians had initiated discussion about their sexual orientation were significantly more likely to have received HIV/STI preventive services and testing. Discussion includes the importance of medical training that meets the unique sexual health needs of AMSM.
Introduction
Adolescent males who have sex with males (AMSM) continue to account for a disproportionally higher numbers of new HIV diagnoses and are more likely than their heterosexual peers to engage in high risk behaviors such as condomless sex and sex while intoxicated and to be diagnosed with a sexually transmitted infection (STI) [1] [2] [3] [4] [5] . In addition, young sexual minority males are less likely than older MSM to have received an HIV test and the least likely out of any age group to be linked to HIV care [6] [7] [8] [9] [10] [11] [12] [13] [14] . Despite research indicating that nearly half of gay and bisexual male high school students have had sexual intercourse [1] little is known about attitudinal and experiential factors facilitating or impeding youth seeking and receiving health services for prevention, detection and treatment of HIV and STIs.
Barriers to receiving health care reported by older MSM include fear of sexual minority stigma or rejection by healthcare providers and failure of physicians to ask about sexual attractions [15] [16] [17] [18] [19] . The few studies that have begun to address adolescent sexual health services among sexual minorities have not focused on AMSM exclusively, but rather, pooled lesbian, gay and bisexual adolescent and young adult populations. This research suggests that while sexual minority relevant health information (including "safe sex" practices) has been found to be an important health concern among adolescent sexual minorities [20] , a majority may postpone or avoid HIV testing and seeking other sexual health care services due to concerns their health care provider will not respect their confidentiality needs (including fear of being "outed" to guardians/parents) and negative judgment by health care providers about adolescent sexual identity, same sex sexual activity or sexual activity among teens [9, 17, 19, [21] [22] [23] [24] .
The aim of the current study was to identify factors facilitating and impeding HIV/STI preventive health services for 14-17 year old MSM. To date, attitudes and experiences influencing sexual health service utilization for AMSM in 1 3 this age group has not been specifically examined. Based on the adult MSM and adolescent LGBTQ literature we hypothesized that physicians asking questions about youth's sexual attractions, being out to guardians about one's sexual orientation and sexual activity, and belief that sexual minority youth were treated equitably in health care settings would facilitate youth's HIV related communications with providers, receipt of HIV/STI preventive information and tools, and HIV testing. We further hypothesized that medical mistrust characterized by anticipated stigma and fear that providers would disclose information to parents and prior experiences with sexual minority discrimination in medical settings would be associated with reduced sexual health communications with providers and service utilization.
Methods

Participants
The sample of 198 AMSM ages 14-17 years was drawn from the Adolescent Scientific Access Project (ASAP!), one of a series of nationally-administered Internet-based surveys and focus groups on sexual behavior, social stigma and acceptance, healthcare experiences and attitudes, and attitudes toward participation in HIV prevention research among sexually active AMSM and transgender adolescents in the United States. The survey was conducted using LimeSurvey software over a 4-week period in early 2017. Participants were recruited through paid Facebook advertisements. Interested participants completed an 11-item screening questionnaire to determine eligibility. Inclusion criteria included identifying as male, having a male sex assigned at birth, 14-17 years old, living in the United States, being sexually attracted to males, reporting at least one lifetime male anal sex partner, and self-reporting HIV seronegative. Of the 1351 individuals who clicked on the ad and completed the online screener, 959 were screened as ineligible. The majority of those screened as ineligible either did not report an anal sexual encounter with another male or were over 18; this result was not unexpected, as the ad language describing the study was intentionally broad to reduce the occurrence of desirability effects and fraudulent responding. Of the 392 who completed the screener and met inclusion criteria, 178 did not complete the survey. There were no significant differences between completers and non-completers on any demographic or sexual behavior/risk variables. Of the 214 who completed the survey, 14 participants were eliminated because they failed attention and consistency validation checks [25, 26] and two were not included in the analysis because they identified as female, leaving a final sample of 198.
Survey Items and Scales
Demographics, Sexual Behaviors and Attitudes and Family Acceptance
Participants completed questions about race, ethnicity, living situation, year in school, housing, employment and SES as measured by guardian's education (youth were asked to identify a primary and secondary guardian). Sexuality questions focused on: (1) sexual identity, sexual history (number of lifetime sexual partners, gender of sexual partners); (2) sexual risk behaviors (sex without condoms and alcohol/ drug use before sex); (3) two 5-point Likert type questions on perceptions of HIV risk ("How likely do you think you are to become infected with HIV?" and "How much do you worry about getting infected with HIV?" [27] and (4) HIV/ STI prevention and testing services received from a doctor in the past year. Items also examined the extent to which youth were out to family members, their physician, and others and 5-point Likert type questions on family acceptance ("very accepting"-"very rejecting") of their sexual orientation and sexual activity with male partners [28] .
Sexual Health Care Attitudes and Experiences
Eighteen items examining participant attitudes and experiences with sexual health care services were developed and refined from items included in our prior online focus group and surveys on healthcare experiences among bisexual female adolescents and attitudes toward HIV prevention research among adolescent and young adult MSM and transgender females [21, 29, 30] , review by a youth advisory council, and online piloting with a sample of 30 AMSM. All questions were introduced as follows: "The following questions ask about your experiences as an LGBTQ person receiving services from medical health care providers. A health care provider is a medical doctor, nurse practitioner, or other person providing medical care." Items reflected three sexual health care domains: (1) sexual health communications with providers about youth's sexual orientation, sex with male partners, HIV testing, discussion about PrEP, use of condoms in general and with male partners (6 items); (2) medical mistrust reflecting reluctance to discuss sexual health care needs due to concerns a provider would be critical of their sexual orientation or behaviors or disclose information to their parents (6 items); and (3) sexual minority discrimination experienced by the youth in a doctor's office, clinic or hospital in the form of negative comments, criticism, disapproval or poor treatment by a healthcare provider or staff member (6 items). All items were scored on a 5-point Likert-type scale (1 = never, 5 = always), 1 3
LGBTQ Health Equity Items
As a complement to the six items describing personal experiences with sexual minority discrimination described above, we assessed general beliefs regarding systems level attitudes about equitable treatment for LGBTQ individuals in medical institutions and the medical profession. To accomplish this, we adapted 4 positively worded items from the Groupbased Medical Mistrust Scale [31] originally developed to assess general beliefs about racial equity and discrimination in health care settings. We modified the language to refer to LGBTQ persons (e.g., "
LGBTQ people are treated the same as people of other groups by doctors and health care workers"). Items were scored on a 5-point Likert-type scale (1 = strongly disagree, 5 = strongly agree).
Procedure
Participants whose screener responses met inclusion criteria were contacted via e-mail and provided with a website address to access the full survey. Ineligible youth were redirected to a university registry for other available studies. The survey website included firewall protections with data encryption and the investigators received a Certificate of Confidentiality from the Department of Health and Human Services. Participants could end their participation at any time. All questions included the option "I prefer not to answer". Upon completion of the survey, participants were provided with a $30 Visa gift card for their participation. The study was approved by the institutional review boards of Fordham University and Northwestern University.
Analytic Plan
Means, standard deviations, and percent agreement/disagreement were calculated for each item. Multivariate analysis of variance (MANOVAs), Chi squares, and correlations assessed effect of age and ethnicity on items and scales. This was followed by factor analyses (Varimax rotation using SPSS Version 19.0) and inter-item reliability calculations to construct scales representing the three sexual health care domains: sexual health communications, medical mistrust, and personal experiences with LGBTQ discrimination in health care settings. A second factor analysis and inter-item reliability was conducted on the four LGBTQ health equity items. Pearson product-moment correlations were conducted to assess associations between the scale scores and single items reflecting key demographics, disclosure to parents, sexual behaviors, and HIV/STI services. Linear multiple regression and binomial logistic regression were conducted to further examine the relative contribution of the scales and key demographic and sexual behavior items correlated with receipt of sexual health communication, HIV/STI services and HIV testing. The study was appropriately powered to answer the hypotheses. The total sample required to determine whether a correlation coefficient differs from zero for a 2-tailed test at the 0.05 level with a β = 0.20 and expected correlation coefficient of 0.20 requires a total sample size of 194 [32] . A sample size of 97 is required for a multiple regression with a maximum of 8 predictors at the power level of 0.80 and an anticipated 0.15 effect size at the 0.05 probability level [33] .
Results
Demographic Data
As illustrated in Table 1 , respondents were drawn from 42 states in all 4 regions of the U.S. with the majority living in the South or West and in a county in a metro area with a 1 million or more population. The majority of youth were between 16 and 17 years, lived with parents, identified as gay, had 1 guardian with some or more college education, had disclosed their sexual orientation to "most or all people" and to at least one parent/guardian, However, only a third reported that at least one parent/guardian was aware the youth was sexually active. Half self-identified as nonHispanic white, 34% as Hispanic and approximately 15% as other racial/ethnic minorities. A MANOVA comparing non-Hispanic white to ethnic minority youth indicated no significant demographic or sexual activity differences with the following exception: Non-Hispanic white youth reported higher levels of primary guardian education than minority youth [Mean (SD) = 4.84 (1.2) vs 3.99 (1.76), F 1,171 = 13.95, p < 0.001] and secondary guardian education [Mean (SD) 4.87 (1.24) vs 3.99 (1.85), F 1,171 = 13.49, p < 0.001]. Chi square analyses of dichotomous scores yielded only 1 significant difference: Ethnic minority youth were less likely (60%) than non-Hispanic white youth (80%) to be out to at least one guardian ( X 2 1 = 9.016, p < 0.01). The majority had on average 3.36 lifetime male anal sex partners. Seventy-four percent of youth reported they had not used a condom or other protective barrier at least once when engaging in sex with another male. Yet, only 29% believed they were likely to contract HIV. Approximately one-third (N = 69) reported having an HIV test. Of those, 16 (23%) reported guardian permission had been required for testing. HIV testing was unrelated to whether they reported unprotected anal sex ( X 2 1,181 = 0.13, ns) or whether they perceived themselves to be at risk for HIV (r 189 = 0.09 ns) or worried about HIV (r 189 = 0.12, ns). Less than half indicated they had received any HIV/STI prevention services from their doctor and that they never received sexual health information helpful to MSM teens during regular medical checkups. Of the 82 youth who had received condoms or other HIV/STI prevention tools from a healthcare provider 21 (26%) reported guardian permission had been required. Almost three-quarters of participants believed their doctor assumed they were straight, and only one-third reported that a health care provider had ever asked them about sexual attractions. Of those who had received questions about their sexual attractions, over 40% reported feeling comfortable answering such questions. Youth were least comfortable discussing sexual orientation with medical doctors (28.8%) compared with school counselors or mental health professionals (48 and 36%, respectively). Pearson Product Moment correlations indicated age did not emerge significant for any of the analyses described below with the following exceptions: older youth had more anal sex experiences with a male partner and were less likely to report their regular health care provider asked them questions about their sexual attractions/orientation (r 196 = 0.15, p < 0.05 and r 196 = − 0.14, p < 0.05, respectively).
Factor Analysis and Scale Construction
Across the 22 items relevant to health care experiences and attitudes (Table 4) , the number of missing scores for an individual respondent ranged from 0 to 4 items. A factor analysis using Varimax rotation on the 18 items on sexual health communications, medical mistrust, and medical discrimination experiences yielded a 3-factor solution, accounting for 56.90% of the variance. Factor loadings, item means, percent of respondents endorsing items, and resultant scale mean scores and standard deviations are presented in Table 2 . The Sexual Health Communications Scale was constructed from the 6 items loading on Factor 1 (20.86% variance explained) and yielded good inter-item reliability (α = 0.88). None of the items were endorsed as occurring sometimes or always by more than 48% of respondents thus indicating general lack of communication with physicians regarding the sexual health needs of AMSM.
The AMSM Medical Mistrust Scale was constructed from the 6 items loading on factor 2 (19.03% variance explained) reflecting avoidance of HIV testing and communications with providers about sexual orientation and behaviors due to fear of sexual minority stigma and disclosure of confidential information to parents. The scale yielded good inter-item reliability (α = 0.85). All items were endorsed by over 50% of respondents suggesting mistrust as a critical barrier to communications about HIV/STI prevention with providers. The LGBTQ Medical Discrimination Scale was constructed from the 6 items loading on factor 3 (17.01% variance explained). This scale reflected the youth's direct experiences of sexual minority related discrimination by health care providers and yielded acceptable inter-item reliability (α = 0.79). The percent of youth endorsing these items was consistently low indicating few direct experiences with sexual minority discrimination in health care settings. A second factor analysis on the four items modified to reflect LGBTQ equitable treatment in health care settings [31] yielded a single factor accounting for 72.75% of the variance (see Table 3 ). The LGBTQ Health Equity Scale constructed from these 4 items yielded an inter-item reliability of α = 0.87. Percent endorsement of items ranged from 45.5 to 55.8% suggesting only half of the respondents believed sexual minority patients received the same medical care as heterosexual patients. A MANOVA yielded no significant differences between non-Hispanic white and ethnic minority youth on the 4 scales (Wilkes Lambda = 0.02, F 4,181 = 1.31, p = 0.26). Across scale scores, Pearson Product Moment correlations indicated age was only significantly correlated with the LGBTQ Health Equity scale (r = 0.14, p < 0.05). Table 4 provides correlations among scale scores and single items related to sexual healthcare, sexual behavior, and Table 3 Factor loadings, means, standard deviations, frequency and percent agreement ("somewhat agree" or "strongly agree") for LGBTQ health equity items KMO = 0.799; Bartlett's test of sphericity (6) LGBTQ health equity scale (α = 0.87) family disclosures. As hypothesized, higher scores on the Sexual Health Communications Scale were negatively correlated with AMSM Medical Mistrust and positively correlated with whether healthcare providers asked questions about youth's sexual attractions/orientation, receipt of HIV/ STI preventive services, and HIV testing. Youth with higher Sexual Health Communications scores were also significantly more likely to have a greater number of lifetime male sex partners and to have disclosed their sexual orientation and sexual activity to at least one guardian. Relationships among variables were in the opposite direction for the AMSM Medical Mistrust Scale. As hypothesized medical mistrust was positively related to personal experiences with discrimination as measured by the LGBTQ Medical Discrimination Scale. Medical mistrust was negatively related to Sexual Health Communications and the LGBTQ Health Equity scales and to single items indicating a healthcare provider had asked questions about their sexual orientation, receipt of HIV/STI preventive services, lifetime HIV testing, number of lifetime male anal sex partners, and sexual orientation and sexual activity disclosures to guardians. Personal experiences with discrimination as assessed by the LGBTQ Medical Discrimination Scale were negatively associated with general perceptions of sexual minority equity in health care settings.
Relationship Among Scales and Other Variables
As illustrated in Table 4 , the frequency with which youth received condoms or other HIV/STI preventive information or tools from providers was positively correlated with whether a provider asked questions about MSM attraction/ sexual orientation, number of male anal sex partners and whether youth had been tested for HIV. Similarly, HIV testing was significantly and positively correlated with whether a doctor asked questions about youth's sexual orientation, youth's HIV relevant communications with providers, number of male anal sex partners, and having at least one guardian who probably or definitely knew the youth was sexually active. HIV testing was negatively associated with higher scores on the AMSM Medical Mistrust scale. Youth's beliefs about whether they were likely to acquire or worry about HIV acquisition were not significantly associated with any scale scores, receipt of sexual health services, family disclosure, or sexual behavioral variables.
Regression Analyses
Two multiple linear regressions were conducted to assess cumulative and independent influences of variables correlated with Sexual Health Communications and frequency of receipt of HIV/STI prevention tools. The first analysis regressed Medical Mistrust, practitioner questions about sexual attraction/orientation, number of male anal sexual partners, age and sexual orientation and sexual behavior disclosures to parents onto the Sexual Health Communications Scale and yielded an R 2 = 0.37 (F 6,183 = 17.92, p < 0.001; Durban-Watson = 1.56). Significant Beta scores indicated independent influences when other factors were held constant for LGBTQ Medical Mistrust (β = − 0.31; t = − 4.66, p < 0.001), whether provider asked questions about sexual attraction/orientation (β = 0.33; t = 5.45, p < 0.001).and number of male anal sex partners (β = 0.23; t = 3.84, p < 0.001).
A second multiple regression was performed with LGBTQ Medical Mistrust, LGBTQ Health Equity, provider questions about sexual attraction/orientation, age and guardian awareness of sexual activity on the frequency of youth receiving sexual health information and tools specific to HIV/STI. This analysis yielded an R 2 = 0.22 (F 5,182 = 10.37, p < 0.001; Durban-Watson = 2.05). Beta scores indicating independent influences when other factors were held constant were significant for LGBTQ Medical Mistrust (β = − 0.34; t = − 4.81, p < 0.001) and whether the adolescent's doctor had ever asked about sexual orientation or attractions (β = 0.23; t = 3.46, p < 0.01).
A logistic regression was performed to ascertain the effects of Sexual Health Communications, LGBTQ Medical Mistrust, provider questioning about sexual attractions/ orientation, age and number of male anal sex partners on the likelihood that participants had received an HIV test. The logistic regression model was significant, X 2 5 = 78.39, p < 0.001. The model explained 33% of the variance (Nagelkerke R 2 ) and correctly classified 62% of the cases. Beta scores indicating independent influences when other factors were held constant were significant for Sexual Health Communications (β = 2.10; W 1 = 27.64, p < 0.001) and number of male anal sex partners (β = 0.14; W 1 = 4.70, p < 0.05).
Discussion
Adolescent males who have sex with males are a key population at risk for HIV [34, 35] . Affirming and competent HIV/ STI prevention services specific to the needs and experiences of MSM adolescents are critical to ensuring the health and safety of this vulnerable population. However, accomplishing this requires a context that engenders patient trust and a willingness to share sexual information with physicians. To our knowledge this is the first study specifically identifying healthcare experiences and concerns, perceptions, sexual behavior, and familial factors influencing receipt of MSM sensitive sexual health care communications and services for youth 14-17 years of age.
Many AMSM in our study endorsed items indicating they did not discuss their sexual orientation with their health care provider and avoided getting HIV/STI testing because they worried they would be outed or stigmatized. This finding suggests that communication barriers to sexual health services tied to anticipated heterosexist bias documented among 1 3 older sexual minority patients [9, [15] [16] [17] [18] [19] 21] begins as early as 14 years of age. Importantly, we found that youth who reported that a provider had asked them questions about their sexual attractions or orientation reported higher levels of sexual health care communications and receipt of HIV and STI preventive services, including HIV testing. Although most had not had direct experiences with heterosexist discrimination in medical settings, more than half believed that LGBTQ patients received inequitable treatment in health care settings. These experiences and beliefs were associated with higher levels of anticipated stigma as measured by items on the AMSM Medical Mistrust scale and lower levels on single items reflecting HIV provider communications, services and HIV testing.
Unlike MSM 18 years and older who have adult legal status, 14-17 year old MSM must also consider whether a doctor will tell parents about what is discussed during medical visits [36, 37] . In our sample, almost half avoided discussing their sexual orientation and behaviors because they feared their health care provider would disclose such information to parents. Although this concern was particularly salient among youth who were not out to parents, our data indicate that providers should not conclude that parents who are aware of their son's sexual orientation identity are accepting of the patient's sexual orientation or behaviors nor that youth who are out would be unconcerned about their physician sharing such information with parents. These results contribute to a limited but growing empirical literature on the complex relationship between parental support and health among sexual minority adolescents [29, 30, 35, [38] [39] [40] . While some research suggests that parental support for youth who disclosed their sexual orientation is associated with better health results [41, 42] , other research suggests that parental monitoring of and communication about samesex sexual activity may actually be associated with increased sexual risk behaviors [43] .
The majority of adolescents in our sample had at least one experience with unprotected anal sex with a male partner. Yet, most did not think they were at risk for HIV nor had they received HIV testing. Youth were significantly more likely to receive HIV/STI prevention information and services from a doctor within the past year if the healthcare professional had asked them about their sexual attractions or orientation. However, consistent with previous research (e.g. [44] ), adolescents in our sample did not view doctors as a primary source of sexual health information. These findings may have implications for AMSM, who may not have access to other sources of sexual health information specific to their needs. For example, hetero-normative sexual health curricula and the paucity of educational and other resources specific to sexual minority youth [21, 45, 46] likely limit AMSM's knowledge and implementation of HIV/STI prevention strategies.
Limitations
Our online data collection and recruitment methods yielded a national sample of sexually active AMSM, and the anonymous online method of the questionnaire may have increased participant comfort and encouraged honest and candid answering. However, as with most online studies, we cannot claim with certainty that respondents actually met the inclusion criteria and, aside from word-of-mouth promotion from other MSM adolescents, recruitment was limited to those who use Facebook, have access to the Internet or mobile phones and who frequent sexual minority social media sites [47] . Almost one-third of our sample self-identified as Hispanic and an additional 15% identified as either Black/ African American, Asian/Pacific Islander or more than one race. Few differences between non-Hispanic white and members of other ethnic groups emerged. However, there were insufficient respondents from non-Hispanic ethnic minority groups to examine issues related to how the intersectionality of ethnic and sexual minority status may influence motivation to participate in HIV research; an important area for future research [9, 48] . In addition, almost all youth lived with their parents, the majority of whom had at least some college education. Thus, our study may not have captured the views of youth from impoverished, family abandoned, or homeless situations who may be engaged in sex work or other sexual behaviors who would most benefit from prevention strategies based on empirical studies tailored to their lived experience. Finally, given the dual sexual and gender minority status of transgender youth, we limited recruitment to MSM youth who had a male sex assigned at birth. As part of the larger study we are in the process of analyzing a separate set of data on sexual health care experiences of young transgender females.
Conclusion
This study explored concerns, attitudes and experiences related to HIV/STI prevention services among sexually active adolescent MSM 14-17 years of age. To accomplish this, we developed psychometrically valid scales that can be used for future research exploring the relationship between AMSM HIV health disparities and communications with providers, medical mistrust, and medical discrimination and anticipated sexual minority stigma. Using these measures, we found that the majority of sexually active youth had neither discussed nor received HIV/ STI prevention tools from their healthcare providers. Fear of being outed or rejected by medical staff was a primary reason for avoiding discussion of sexual health concerns. Given the reluctance to reveal their sexual orientation, it is not surprising that few youth reported 1 3 personal experiences with sexual minority discrimination by health care professionals. Yet, their overarching belief that LGBTQ people did not receive the same quality of care as other groups in medical settings emerged as an impediment to HIV testing and requesting HIV/STI information and preventive tools from health practitioners.
While health care providers may be in a unique position to discuss safer sexual practices specific to sex among male partners, only 20% of youth reported that a healthcare provider had asked them questions about their sexual orientation or attractions. These findings are consistent with reports by physicians that they do not regularly discuss sexual orientation or attractions with patients due to insufficient training in taking sexual histories and widely held misconception that patients would refuse to answer or be offended by questions related to their sexual orientation [2, 9, [49] [50] [51] [52] [53] . In contrast, consistent with surveys of older LGBTQ patients, almost half our participants indicated they would be comfortable answering physician questions regarding their sexual orientation [54, 55] . Given the increased HIV and STI risk among AMSM, health care providers cannot afford to wait for young patients to raise the subject, since as our study and prior research indicates adolescents often do not disclose information critical to sexual health for fear of practitioner bias and do not view health care providers as a primary source for sexual health information [29, 44, 46, 56] .
Results from this study also highlight the requisite importance of patient trust in seeking and receiving sexual health care services and draw attention to the concerns of AMSM regarding confidentiality and disclosure to parents. Health care providers may struggle with balancing adolescent expectations for confidentiality regarding their sexual behaviors and parental rights to be informed [36] . Yet, as our results suggest, fear of being outed to family may be a significant barrier to sexual health communications. This finding underscores the need for physician sensitivity to youth's privacy concerns and for communication practices that include discussing with MSM youth their commitment to patient confidentiality rights. Enhanced sexual minority based training for pediatricians and primary care physicians who are often the initial gateway to youth's safer sex practices can create positive early health care experiences that set the stage for AMSM's future interactions with health care professionals and their sexual health.
